In vitro effect of multidrug resistance modifiers on idarubicinol efflux in blasts of acute myeloid leukemia.
Recent results show that the intracellular uptake pattern of idarubicin (IDA) in multidrug-resistant (MDR) cells is nearly identical to that seen in the drug-sensitive parent cell line, whereas the MDR cells have minimal daunorubicin (DNR) uptake compared with the drug-sensitive parent cells. It is known that the major metabolite of IDA, idarubicinol (IDA-OL), has nearly the same cytotoxicity as IDA, while the cytotoxicity of daunorubicinol (DNR-OL) is about 1/30th of that of DNR. We examined the effect of the MDR modifiers verapamil and dexniguldipine on the efflux of IDA, DNR and their hydroxylated metabolites IDA-OL and DNR-OL in blast populations of acute myeloid leukemia (AML), in the MDR-negative cell line CEM-CCRF and in their MDR-positive counterpart (CEM-VBL). All patients with relapsed or persistent AML had been pretreated with IDA and cytosine arabinoside. The efflux of the anthracyclines was estimated by flow cytometry. A total of 36 patients with AML were investigated; 18 out of 36 AML blast populations showed an efflux of DNR, DNR-OL and IDA-OL. The efflux of DNR, DNR-OL and particularly IDA-OL could be reversed by 10 microM verapamil or 1 microM dexniguldipine. For IDA we found an effusion of 40 +/- 11% in all blast populations which could not be significantly inhibited by the modulators. Similar results for IDA were found in the MDR-positive cell line (CEM-VBL 100) and in their MDR-negative counterpart (CEM-CCRF). The incubation of CEM-CCRF cells with DNR, DNR-OL, IDA-OL and especially IDA led to MDR induction as determined by reverse transcription/polymerase chain reaction analysis with MDR-specific primer and by cellular efflux studies. We conclude that the outcome of chemotherapy with idarubicin is influenced by MDR, although IDA is not essentially MDR-dependent itself, but because IDA-OL is actively involved in multidrug resistance. Further investigations should consider the question of whether the combination of IDA and MDR modifiers can enhance the serum level of the active metabolite IDA-OL and can reverse the MDR pattern in cells treated with IDA.